Mechanisms of occurrence and expressions of antibiotic resistance genes (ARGs) in 35 thermophilic bacteria are still unknown owing to limited research and data. The evolution and 36 proliferation of ARGs in the thermophilic bacteria is unclear and needs a comprehensive study. 37 In this research, comparative profiling of antibiotic resistance genes and metal tolerance genes 38 among the thermophilic bacteria has been done by culture-independent functional metagenomic 39 methods. Metagenomic analysis showed the dominance of Proteobacteria, Actinobacteria. 40 Firmicutes and Bacteroidetes in these hot springs. ARG analysis through shotgun gene 41 sequencing was found to be negative in case of thermophilic bacteria. However, few of genes 42 were detected but they were showing maximum similarity with mesophilic bacteria.
Introduction
custom metagenome database that included all nucleotide entries for organisms that belong to the 150 taxa archaea, bacteria, fungi, and viruses. The gene prediction and annotation of the assembled 151 contigs were carried out using PROKKA [23] . The predicted genes functional classification 152 based on KEGG orthology was done using FMAP (Functional Mapping and Analysis Pipeline) 153 [24] and COG (Cluster of Orthologous Groups) [25] . Diversity indices viz. Shannon, Chao-1 and 154 Fisher alpha was calculated with PAST software [26] 155 Mining ARGs and MRGs from Metagenome Sequence 156 Putative ARGs from the PROKKA predicted genes were identified with the ardbAnno V.1.0 [27] 157 script available from the ARDB (Antibiotic Resistance Genes Database) consortium using the 158 non-redundant resistance genes as a reference. Putative MRGs were identified by using 159 BacMetScan V.1.0 [28] 
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Similarly, the Sampson index follows the same trend with higher values for Reshi (0.5) followed 203 by Yumthang (0.05). However, the species richness was found to be quite similar for Reshi (19) 204 and Yumthang (18). These results indicate that Reshi hot spring possesses higher diversity and 205 evenness than that of Yumthang hot spring as also depicted by rarefaction curve Fig. 1 . However, 206 overall diversity is low in both the hot springs Table 2 . The gene prediction and annotation of 207 the assembled contigs were carried out using PROKKA as given in Table 3 .
208
Bacterial community profile 209 The phylum wise distribution of metagenomics data showed the dominance of Actinobacteria resistance genes were predicted corresponding to each antibiotic class as discussed above Fig. 4 . 238 Antibiotic classes of β-lactam showed identity with COG predicted genes such as ampC, blh, ATPase. The strain AYN2 possessed arsenic tolerance genes for arsenical resistance operon pathogenic and non-pathogenic bacteria in the recent era has started a wave of concern. An 291 increasing rate of antibiotic resistance in microorganisms is critical and a threat to human health belonging to the mesophilic and psychrophilic environment has been widely studied for 300 antibiotic resistance. However, antibiotic resistance of thermophilic bacteria is yet to grasp 301 attention. This study was designed to address the distribution of ARGs in thermophilic bacteria.
302
The bacterial diversity and antibiotic resistance profile in two hot springs of Sikkim (Yumthang, 303 and Reshi) have been assessed by independent techniques. Cyanobacteria from both the hot spring. However, the percentage of abundance varied.
309
Geobacillus was the genus found which was also found to be a most dominant genus in both the 310 hot springs via culture-dependent analysis (data not shown MRGs in contrast to their antibiotic counterparts in this study indicates negative correlation in 410 co-selection of these genes in such habitats. However, this is a broad assumption which needs to susceptibility in such an ecosystem. This discrepancy between "pristine" AR levels suggests that 438 further investigation is required in other less antibiotic exposed habitats like thermal vents, high-
